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Low-Q? Partonsin p-p Collisions
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Analysis Method

(Vi1sYyp) COrrelations (N1,N2@,@,) correlations
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joint autocorrelation

in each 2D bin: CEN G on two difference variables
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autocorrelations can be determined by pair counting
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modified Pearson’s coefficient:
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-p-p Correlations on (Yy1,Y;,)

- string and parton fragmentation:

Ijj first two-particle fragment distributions
Py (except OPAL on &)
LS—likesign US—unlikesign  og_

same-side parton
fragmentation
restricted to US pairs

away-side parton
fragmentation is
Independent of
charge combination



p-p Correlations on (N ,Px)

N% PF :
& |loca charge and momentum conservation

joint autocorrelation on two difference variables
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1o, do/dy,

Single-particle Fragmentation — |

fragmentation functions on logarithmic variables
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- yt,min

Yt peak

Single-particle Fragmentation — |
simple e-e systematics on transverse rapidity
- two-particle fragment distribution

8r
77 1
6
5|
4
3
2|
1]
o 2
&= In(]jxp)
3.57\ T T T T T T T T 1 T T T 1
s- dope=0.41 /A
25) A=
2F ee ]
1.5f —
1f ’ -
- mode
05} ) =
00 [ u"z [ A L1 ‘6 L1 ’8

yt,max - yt,min

1o, do/dy,

= N W b 01 O N
\IEEREEEEEEEEANEEERREARRER

N
=
3]

c

V

fit: Bdistribution

Yimax = Yimin

(Ngn) and & Values from Bethke hep-ex/9812026

Tranor

o o o
N » [ee) I
L L B LB B B

o
N
L

1/(yt,max - yt,min) 1/0tot do-/dyt

-/ 14,44, 91 GeV :
%02 04 06 08 1
u — (yt - yt,min) / (yt,max - yt,min)

1/(yt,max - yt,min) 1/0t0t dcr/dyt

=
o

[EEN

3l

p=29
g=3.55

L1 ‘ L1 ‘ [ L ‘ L1 ‘ L1
0 02 04 06 0.8 1
(yt - yt,min) / (yt,max - yt,min)

Dp(x,Q%) ~ F(Yma =INQ*) G(u= Inx/INQ?)

N { Yimax ~ yt,min}

e-e
yt,max = In{(\/ Ejzet + rng + Ejet)/rno} yt,min =0.35

B(u; p,g) =uP*(1-u)*/B(p,q)

p-1

~independent of y, ..

=0.425

mode: U,

p+q-2
unidentified hadrons from unidentified partons



Two-particle Fragment Distributions
an approach derived from fragmentation functions

one can sketch a two-particle minimum-bias fragment
distribution starting with a surface from which
fragmentation functions are conditional slices

construct a surface symmetrize the compare to data:
representing frag- surface to represent general features
mentation functionsvs fragment-fragment agree; string fragments
parton momentum Q/2 correlations appear at small y,

US —same side
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parton momen%um conditional: trigger particle data
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Number Correlationson y,0y,

evolution of fragment distribution with Au-Au centrality
200 GeV p-p 200 GeV Au-Au same-side - US




Jet Morphology Relative to Thrust

angular correlations  hadron momenta.
pt2 jtr]

jet thrust axis
(parton momentum)

p-p collision axis

J; — transverse momentum
relative to jet thrust axis

parton k,

Dot

Q 004 1
most-probable parton Q/2 at %’Q §§§ . :
right is 1-2 GeV/c, comparable <300l Jtg

to the intrinsic parton k,
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Symmetrized Angular Kinematics

remove trigger-associated asymmetry
Py o @, iNdependent J, scaling (not generally valid)
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Symmetrize | J,,|) and (| ki, |}

no small-angle approximation, similar fragment p,
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Fragment Asymmetry about Thrust

evolution with Q2 of soft jet angular asymmetry

previously unexplored region! two-particle fragmentation
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* Small-Q? partons down to 1 GeV are detectable
» These softest jets are strongly elongated
in the azimuth @direction in p-p collisions
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small Q2 % larger Q2 @

softest jets ever!
|1 aspectratio 200 GeV/ p-p big non-perturbative effects
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hydrodynamics O o
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Minijet Deformation on (n,®) In Au-Au

fragmentatlon asymmetry reverses—p-p — Au-Au

~ 045 x————— ‘
% 0af LOW Q? E
O 035
A 03f
= 0.25}
v ,
0.2F
0.15f
0.1f
0.05F E
oL | |
3 4 2 3 4
ytZ/Z ytz/2
s T T T )
14 _
s | widths
12| ]
- 2 i
17IowQ o'n ]
0.8 ‘ -
minbias /~ 411_/\//\//%// 1111111 5
0.p - e
P-p 7 /076//77777777777;
; ()| RFENENENIS S AL, S T
: 1 2 3 4 5
130 GeV Au-Au centrality v

mid-central 17



The Other k, Broadening

Interaction between intrinsic k, and momentum transfer g

the alignment between parton k.s and g determines whether
relative azimuth or relative p, of fragmentswill broaden

_»pt broadmjng condition on (Y;,Y;,) biases
k 119 ki 14

azimuth broadening

away-side azimuth broadening VA
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( p;) Fluctuations and p, Correlations

partons and velocity correlations: how is p, distributed on (n,)?

¢

i

2 3 4 5

Nne((py-Po)oy,

.................... . W
...... 80.%1.(2)5 \\\“,“
ol o B N
(D 002557 Y05 jbf'.{%::‘ 5 .0025

=~ 0.02 3 BRI\ >
N %ogégf / 290 fluctuathn SUbtraCt "\% 1w

o 5 . a -2 1

J 0.005 o ] mU|t| pOI es < @ ' 0 Centl’a| |ty

Inverson

op o ¢
fluctuation scaling % 0
3 000
* (p, fluctuations invertible to © e
p, autocorrelations s _
g @ o

T.A. Trainor, R. J. Porter and D. J Prindle, J. Phys. G: Nucl. Part. Phys. 31 (2005) 809-824; hep-ph/1%410182

Tranor



Compare with p-p p, Autocorrelations
p-p 200 GeV minbias p-p 200 GeV ny, > 9
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o peak amplitudes peak widths I\/I d .
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Recoll Response to Parton Stopping

red shift: particle production may be from a recoiling source

y low-Xx partons
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o} bqu medium

STAR preliminary
* Response of medium to .
minimum-bias parton stopping .

e  Momentum transfer to medium
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Velocity structure of medium

Medium recoil observed via
same-side p, correlations

data —_
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80-90% ~ p-p
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Energy Dependence: SPS < RHIC

full acceptance
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Summary

Precision survey of p-p correlation structure t

M odel-independent access to low-Q? partons ,
Hydrodynamic aspects of parton scattering? ‘
The other k, broadening: p, asymmetry .

IIIIlllIII
‘\l\l\l\lll\llll{lllllllllllllllllllll\l\l\\l\l\lgllllllllll’l',

Low-Q? partons as Brownian probes of A-A  “a

Dissipation: p-p fragment distributions modified in A-A
Non-pQCD p-p angular correlations modified in A-A

P, correlations: temperature/velocity structure of A-A
Strong disagreement with pQCD Hijing Monte Carlo
Recoil response of A-A bulk medium: viscosity # 0
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